Abstract. In classical music concerts, the concert program notes are distributed to the audience in order to provide background information on the composer, piece and performer. So far, these have been printed documents composed mostly of text. With some delay, mobile devices are making their way also in the world of classical concerts, hence offering additional options for digital program notes comprising not only text but also images, video and audio. Furthermore, these digital program notes can be personalized. In this paper, we present the results of a user study that relates personal characteristics (personality and background musical knowledge) to preferences for digital program notes.
Introduction
Classical music has long resisted the temptation of introducing new devices, such as smartphones or tablets into the live concert experiences. However, things started to change recently. Two efforts are being made in this direction, one within the FP7 Phenicx project 1 and the other by the Philadelphia Orchestra 2 , both of them developing a mobile application for supporting the live classical concert experience. Both of these applications feature the program notes in a digital form. Within the Phenicx project we are developing a system that would support personalized digital program notes based on the user profile. The personalization is going to be done of the level of the preferred multimedia type in the notes (music, text or audio) and its length. In order to develop the personalization method we first need to identify the relationships between the users' personal characteristics (in terms of personality and musical background) and the preferences for the supporting multimedia material in the digital program notes. In this paper, we present the results of a user study that was carried out in order to identify these relationships. To be more concrete, we addressed the following research questions 1. Do the user's preferences for the digital program notes correlate with the user's personality 2. Do the user's preferences for the digital program notes correlate with the user's musical background
Related work
Personality and learning styles. The purpose of the program notes is to provide additional information about the concert in terms of the historical background on the piece, the composer and the performer. Similar educational processes, outside the classical music live experience domain, have been investigated in terms of personalization. Research based on learning styles, as a subset of personality, has been done [6] and models for personalizing course materials have been proposed [3] . Personality and user preferences. Personality has been gaining popularity in research on personalized services. It has been used to alleviate the coldstart problem in recommender systems [4, 15] . Research has been carried out to understand how personality relates to user preferences in multiple domains [1] . Special attention has been given to music, where strong relations have been found (i) between personality and genre preferences [14] (ii) between personality and the way people use music (e.g. rationally versus for mood regulation [2] ) and (iii) between personality and the way users organize music [5] . However, to the best of our knowledge, there has been no research done on the relations between classical music and personality, except for the aforementioned genre preferences.
Implicit acquisition of personality. For a long time, the only way of assessing the user personality has been through extensive questionnaires, such as the Big-Five Inventory (BFI) [9] . There has been an increasing interest for detecting unobtrusively the user personality from various sources. Related work has been done especially on using social media (e.g. facebook or twitter) to infer the personality in the Five Factor Model (FFM) personality space [7, 13, 10] . These methods can be useful in scenarios when a user logs in an online system with her/his social media account.
Usage Scenario
Within the Phenicx project, we are developing technologies for improving the classical concert experience. One of the use cases we focus on is the digital program notes scenario, where automatically generated, tailor-made multimedia editorials are offered to prospective audience members, introducing the concert that will take place with the purpose of informing, educating and pre-engaging users, supporting concert anticipation [11] . The concrete scenario we foresee is a user (the attendee of a classical concert) having a mobile device (e.g. a smartphone or a tablet device) with a mobile application that supports the scenario. The user logs in the application with her/his social media account (e.g. twitter or facebook). Using some of the aforementioned methods for inferring the user's personality from the social media stream, the application can use this information to tailor the digital program notes to the user's needs. The strategy for personalizing the digital program notes is going to be based on the outcomes of the study we present in this paper.
Materials and Methods
We conducted a user study to collect the data needed. We gathered the participants through Amazon Mechanical Turk. In total we had 165 participants aged from 20 to 76 (mean 37, stdev 11), 93 females and 72 males. The participants first filled in a set of background questionnaires: a questionnaire about their musical background, a questionnaire about their musical preferences in general (according to 18 genres) and the Ten-items Personality Inventory (TIPI) questionnaire [8] . The participants were then shown various supporting multimedia content that could fit in an interactive digital program note. For the chosen classical music concert (the piece La Mer by the French composer Claude Debussy performed by the Royal Concertgebouw Orchestra) we prepared multimedia material (text, images and audio) for the composer, piece and performer. Furthermore, each pair (e.g. composer-text) was presented in a long and short version (for images and audio clips short meant one item and long meant several items). In total we presented the participants 14 combinations of content. For each content combination, the participants gave three ratings: (i) amount of consumption of the content (on the scale none/some/half/most/all ), (ii) interestingness of the content (on a scale from 1 to 5) and (ii) novelty of the content (on a scale from 1 to 5).
Results
As can be seen from Tab. 1, personality traits were correlated with the subjects' musical background. Openness and extraversion were positively significantly correlated to three variables, agreeableness had a negative significant correlation with two variables while conscientiousness had a positive correlation only with the attending classical concerts variable. Neuroticism was not significantly correlated with any of the musical background variables.
Personality also appears to be correlated with how much the subjects like classical music as a genre (see Tab. 2). Openness, extraversion and agreeableness have a positive significant correlation with liking classical music, while conscientiousness and neuroticism are not significantly correlated.
We observed several significant correlations among variables that can be useful in a personalized system. Personality did correlate with with the answers provided by the subjects on the consumption, interestingness and novelty of the multimedia material. For example, people who score high on openness, agreeableness, conscientiousness and extraversion tend to show a positive correlation with consumption, interestingness and novelty, hence meaning that they prefer to consume more of the material, find it interesting and novel. On the other Table 2 : Correlation between personality traits and the preferences for the classical music genre.
hand, subjects who score high on neuroticism tend to consume less of the material, find it less interesting or novel. Our data show no correlation or negative correlations for neuroticism and the observed answers (see Fig. 1 ). Similarly, the music background variables showed generally positive correlations with consumption, interestingness and novelty of the multimedia material.
Conclusions and Future Work
The analysis of our data showed that there are many significant correlations between personal characteristics (personality and musical background) and preferences for the supporting multimedia content. However, further analyses should be carried out to determine how these personal characteristics relate with various types of material (text/images/audio) or length. The most important step we need to take is to use machine learning techniques to predict the preferred type of digital program notes based on the users' personalities. We plan to use logistic regression for individual binary variables and multinomial logistic regression for individual Likert scale ratings. Furthermore, we plan to use a rule-based algorithm for inferring the preferred modality and length. We are currently in the process of designing a new user study where we will have better control over the text variance. The text will be curated by musicologists and we will use different levels of complexity (in terms of vocabulary). Furthermore, we will use the Goldsmiths Music Sophistication Index (MSI) [12] to assess the musical background of the users (the MSI instrument was published after we already carried out the study presented here).
